Diverse chromosome breakage mechanisms underlie subtelomeric rearrangements, a common cause of mental retardation.
Subtelomeric rearrangements are an important cause of both isolated and familial idiopathic mental retardation. A variety of different rearrangements such as pure truncations, unbalanced translocations, interstitial deletions, and inverted duplications have been detected throughout various screening studies. The cause of these aberrations is poorly understood as only few of the breakpoints have been determined and studied. We molecularly characterized the breakpoints of three rearrangements including a 1p subtelomeric deletion, a 1q subtelomeric deletion, and an unbalanced translocation between chromosomes 11q and 20q; we propose that diverse chromosome breakage mechanisms underlie subtelomeric rearrangements. The breakpoint sequences suggest that unusual non-B-DNA structures including triplex, tetraplex, and hairpin structures may be involved. In addition, we saw that the seemingly pure truncations of chromosomes 1p and 1q were in fact more complex rearrangements as highly repetitive sequences were joined to the chromosome end at the site of breakage.